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ABSTRACT 

This  report tabulates  sources and strengths  of earthquake T phases 

rpcorded by hydrophone net during the  VELA UNIFORM Aleutian Islands 

Experiaent   (August-September,  196*+).     In a thirty-seven day periri,  65^ 

earthquake locations were  found ^or the entire Pacific,  of which 184 were 

in the Aleutians.    Comparison of T-phase strengths with earthquake magni- 

tudes suggests a threshold about magnitude three for location by hydro- 

phone net. 
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Introduction 

An extensive urde,%rater detonation prcgram vas urcertaken in August 

and September 196k,  for the primary purpose of calibrating a network of 

land and oce^n-bottom seismographs established in the Aleutian Islands 

(Gerlach, I96U). The actual period of detonations was 30 August to 21 

September, 1964 (Gray and Tocher^ 1964). 

The T-phat.e project at the Hawaii Institute of Geophysics is commerc- 

ing a routine program for the determination of T-phase sources by means of 

arrival times at a SOFAR hydrophone network. These determinations will be 

published at regular intervals as the program bf-ccnes operational. 

Because of the special internst in Pacific seismicity during the VELA UNI- 

FORM Aleutian Islands Kxperimer.t, those events located for the period 15 

August to 21 September, 1964, are listed in this report. 

C omput at i o nal Ke t h od 

The tabulated solutions were obtainpd on the IBM JOkO  computer at the 

University of Hawaii Statistical and Computing Center. The computer 

program is in the process of refinement and will be the subject of a later 

report. It will be discussed only briefly in this report. 

The program obtained, by iteration, the geographic position which gave 

the minimum variance f«r a set of origin times as computed for the ith 

hydrophone by the forirula: 

Si 
H1  = T,   -. 

Vki 

for origin time H, arrival time T, distance to the hydrophone S, and 

average velocity V between region k and the hydrophone. 
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Selomio belts in the Pacific were divided into 20 regions for the 

purpose of indexing SOFAR velocity. The sets of velocities assigned each 

region were determined by explosion travel-tiine calibration where possible 

and from hydrographic data waere explosion calibration was not available 

(Johnson and Norris, 1964). Regions where explosion calibrations were 

available are the Andreanof Islands (Aleutians), Hawaii, and California. 

T-Riase Strength 

A power level, in decibels relative to 0.1 microbar, is listed as a 

measure of T-phase strength. This level is calculated for a distance of 

30 degrees from the source. The level ineasured at ea-h hydrophone is 

reduced to that distance by the  formula: 

L o - L  = 10 log      .  + A(9 - 30°) 
3U    ö sin 30 

where 9 is the distance in degrees from the source to the hydrophone; Is^o 

and L^ are the peak levels, in decibels, at distances of 3O0 and 9; and A 

is the attenuation equivalent to 1.6 db per megayard. On the righthand 

side of this equation, the first term accounts for spatial spreading over 

the earth's surface (cylindrical near the source), and the second term 

accounts for losses as measured in the Atlantic by ürlck (I963). Signals 

from impulsive sources, as explosions, would require a third term to account 

for time spreading of the SOFAR signal (Urick, 1963); however, for T phases 

the source is extensiv*» in both time and space and the effective duration 

of the peak is of the saie or greater order than the rise time. Therefore, 

time spreading d^es not significantly reduce the peak level of T phases. 

As  th* hydrophones «nd amplifiers used shift the peak of the T-phase power 



spectrvim to about 10 cps, this frequency was used in calculating loss and In 

referring the recorded level to pressure. 

In many cases, the level measured at a particular hydrophone is influ- 

enced strongly by shadowing from local features. In tabulating a strength 

for a particular T phase, the level for each hydrophone was reduced to the 

standard distance and the hydrophone giving the maxiauaa level was selected 

as being the least influenced by local features and therefore the most 

representative. It should be noted that no allowance is made for differences 

in efficiency between the various propagation paths nor for variation in 

radiated energy with azimuth at the source. 

The most obvious flaw in this system is that it is too sensitive to 

human error► It is noted that several eventa are listed at strengths of 

80 db or more. As these levels exceed the dynamic range of the recording 

equipment, they should be disregarded. The method of computing T-phase 

strength will probably be revised in the neor future. 

The relationship between T-phase strength and earthquake magnitude is, 

as yet, obscure. It appears that the strength of the T phase is heavily 

influenced by the location of the earthquake focus relative to continental, 

island, or seamount slopes (Johnson et_aj^ 19^3: Northrop, ±96U), 

Method of Analysis 

The T-phase source Is considered to be that area of the ocean bottom 

from whicn acoustic energy is radiated into the SOFAR channel. As the 

mathematical solution attempts to find a point source, its position may be 

at  variance with tiiat of the radiator. Neither of these positions will 



ne-^ssarlly ooincide with the eorthquake epicenter as one radiator may serve 

f ■ epicenters throughout a given region. For a single earthqüafce, naiTti'jüe 

peaks in the 1 phase is assumed to represent multiple radiators. Presumably, 

a separate T-ohase source location could be establisheö for each peak. 

Multiple radiators are identified and distinguished free multiple earthquakes, 

bv noting that the peak spacing varies from hydrophone to hydrophone. 

The appearance of the T-phase power-level record varies considerably 

from event to event and less so from hydrophone to hydrophone. To insure 

reliability of identification of corresponding events, all records are viewed 

in synchrony on  table modified for this purpose. The time normally read 

is that of the peak power level. This peak may be quite sharp for sane 

events or quite broad for others. For events with multiple peaks, that peak- 

is read which appears to be best identified with peaks recorded at other 

stations. This peak may not be the highest at all stations. In fact, If a 

minor peak is sharper at all hydrophones, it will be preferred as giving 

the least uncertainty of arrival time. 

The charts were recorded at a peed of 0.25 mm/sec from Pacific Missile 

Range hydrophones near Fniwetok, Wake, Midway, and Oahu. For some events, 

arrival times at a California hydrcphcne were included. All the hydrophones 

are placed at or near the depth of minimum sound velocity, the ax 3 of the 

SOFAR channel. 

Results 

For the entire Pacific area, 65^ sources of  earthquake T phase were 

locaced.    This is ^ r average of about eighteen per day for the 37-day period. 

Of these,  iSh were from the Aleutian area.    The Altatian events are lifted 
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in Table I and the reiu?ining events in Table II. An explanation of the 

tables is on page XL which precedes Table I. 

Th * geometry of the fixes, with hydrophones in the center of the Pacific 

and sources around the perifcry, gives an area of uncertainty which is 

usually elongated on an axis normal to the Pacific rim. The degree of elonga- 

tion varies inversely with the distribution in azimuth of the hydrophones. 

For some areas, notably Central and South America, the distribution in 

azimuth was seldom sufficient to obtain satisfactory fixec. 

In a few cases, where it was desired to report the detection of T phases 

from an earthquake but a satisfactory fix could not bo obtained, the nearest 

likely position is listed in the tables. Th^se cases are recognized by the 

tabulation of time to whole minutes and of position to whole degrees, 

T phase* from the Gulf of Alaska area are not sharply received at Wake 

and Eniwetok because of the shadow cast by Kodiak Island, Although Midway, 

end Cahu received many T phases from this area, the sources could not be 

satisfactorily fixed without reference to arrival times at a California 

hydrophone. 

An unexpected degree of precision wa^ obtained in locating two earth- 

quake»» in the South Pacific Cordillera, These events, numbers kkO and kkl 

of Table II, were about 95 (two hours travel time/ from all hydrophones, 

including the one at California, The Coast, and Geodetic Survey reported the 

epicenters at ^9.5 S, 116,2 W, and U9.6 S, 116,2 W, The T-phase fixes, both 

et i+9.3 S, ll6.5 w^ were about 0,3° from these positions. The T-phase 

origin times averaged 11 seconds later than the Listed earthquake origin times. 
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Velocities used in this calculation were obtained by averaging across the 

SOFAR velocity chart of the Pacific Ocean (Johnson and Norris, I96M. 

Detection in the southwestern Pacific was spotty, due, primarily, to 

the number of intervening islands between sources and receivers. Results in 

this area should b^j interpreted very cautiously. 

Aleutians 

Generally good results were obtained in the sector from the Alaska 

Peninsula to Japan, The events listed in Table I (Aleutians) are plotted 

in Figures 1 and 2, Locations are indicated by the serial number from the 

table. Circled numbers Indicate the epicenters for corresponding events 

reported by the Coast and Geodetic ourvey. 

The positions lie generally farther north than would be expected fron 

bathymetric considerations. This systematic errjr may be ascribed to the 

areal extent of the T-phasa radiator which makes the computed point source 

appear behind the Aleutian slope. 

About 76 events, nearly half of those for the entire Aleutians, are 

from a source off Unalaska Island, This area is plotted on an enlarged map 

in Figure j. It may be assumed that these events were actually all from 

one radiator and that the observed scatter is an indication of the relative 

accuracy of the fix, Aacordingly, the meen latitude and standard deviation 

was calculated for all fixe3 lying between 166 W and 168 W which jre located 

py six or more hydrophones and with standard deviations of origin time less 

than S3 seconds. Fifty-seven eventsj, ranging^frcm number ? to number 91, 

fell within these criteria. The mean latitude was 53,25 N with a standard 
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deviation of 0.53°'    The location of the mean is about 0,3    inshore from the 

zone in which T-phase generation is assu. ^d to take place. 

Eight shots in the Aleutian series,  ranging in weight from 2,200 to 

6,800 pounds, were fired on land.    T~phases were detected from none of these. 

Twelve events reported by the Coait and Geodetic Survey appear to 

correlate with T-phase sources.    These are listed in Table IV, and the corre- 

sponding events are indicated by asterisks in Table I.    Figure h contains a 

plot of magnitude (as published on the ÜSC&GS Preliminary Determination of 

Epicenter Cards) versus T-phnse strength for 11 of these events and also a 

histogram of T-phase strength.    As magnitude is a logarithmic scale of an 

amplitude measurement and T-phase strength is a logarithmic scale of power, 

one might expect a slope of 20 db per order of magnitude for ö line relating 

the two.    As might be expected,  the scatter in the present data is great and 

the line drawn in the figure is intended only as a rough estimate.    The 

histogram suggests a threshold for location at a T-phase strength about 20 db. 

It is further suggested that this corresponds to an earthquake magnitude 3. 

30FAR Location of Air Drops 

As a check on the program, fixes were obtained for 21 explosions from 

air drops in the Aleutian shot series.    The results ire listed in Tnble III 

and can be compared with the tires and locations reported by the aircraft 

(Gray and Tocher,  196U)-    The mean deviation between computed and reported 

origin times is 8 seconds which corresponds to about 12 kilometers or 0.1. 

degree of great circle.    Individual deviations were as high as 30 seconds 

(shot. 79). 



3^ 40 50 
T- PHASE    STRENGTH - DB 

FIG. 4 Histogram ol strengths ol T-phase sources in the Aleutian area 
.uid CMiS magnitude versus 7 phase strength (or Aleutian 
event« listed by the Coast t Geodetic Survey, Plotted numbers 
are I mm eolumn   1  ol   Table I. 
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Explanatlon of Tables I, II, III 

Column 1,       SER    InTables I and II this is a serial number assigned 

chronologically. In Table III it is the serial 

number listed \v Gray anC Tocher (196U). An 

asterisk to ehe left of the serial number indicates 

that the event is also listed in the Preliminary 

Eetermination of Epicenter Cards by the Coast and 

Geodetic Survey, 

Columns 2 to 6.  MTHMS  Grcenwicn mean origin time. 

Colums 7 and 8, LAT LONG Geographic coordinates of T-phase source. 

Column 9.       AREA   This name is for the region used in indexing 

velocities. It is not always descriptive of the 

location in columns 7 and 8, 

Column 10,      SD    Standard deviation of origin time*. 

Column 11.      NO    Number of hydrophones from which arrival times 

were read. 

Column 12. DSB Maximum T-phase strength relative io  0.1 microbar 

.,„0 
at 30" from source. 



TABL€ 1 / PAGF  I 

tARTHgUAKES LOCATED BY T PHASE  15 AUG JP   21   SEP 1964 
A« CLTIAN ISLANDS 

SER f D H LAT LONG AKEA SD NG  DR 

•    1 AUG 15 2 28 13 52.5 H 179.4 H EAST ALEUTIANS 5.3 11 63 
2 AUG 15 2 55 24 52.8 N 167.4 N FAST ALEUTIANS 4.8 9 47 
3 AUG 17 9 25 37 53.0 N 169.9 W EAST ALEUTIANS 5.1 11 '>4 

•  4 AUG 17 12 43 13 50-8 N 167.8 N EAST ALEUTIANS 5.3 9 39 
•  5 AUG 17 16 38 36 51.8 N 179.1 E WEST ALEUTIANS 6.0 11 64 

6 AUG 17 20 53 20 53.2 N 167.3 K EAST ALEUTIANS 5.4 11 4n 
•  7 AUG 17 21 41 23 51,3 N 167.3 K EAST ALEUTIANS 2.0 11 42 

8 AUG 18 1Ü 10 22 53.1 N 167.6 W EAST ALEUTIANS 1,8 10 56 
9 AUG la 13 45 52 : * 172 w EAST ALEUTIANS R 41 

IC AUG 18 15 56 35 53 7 H 173.2 Vi --AST ALEUTIANS 2.9 il 54 
U AUG 19 1 58 11 53.6 H 165.0 w EAST ALEUTIANS 2.9 7 3 ". 

12 AUG 19 17 15 12 52.2 N 173.4 N EAST ALEUTIANS 2.0 10 62 
13 AUG 20 2 18 0 53.7 N 164.3 M EAST ALEUTIANS 1.4 10 ^4 
l«t AUG 20 3 51 5 52.6 • 175.5 h EAST ALEUTIANS 4.3 10 49 
15 AUG 20 4 14 35 54.0 N 164.1 N (-AST ALEUTIANS 1.3 ii 59 
16 AUG 20 8 12 54 51.0 N 179.0 w -AST ALEUTIANS 2.8 9 ,2 
17 AUG 20 9 59 7 55.4 N 166.5 u EAST ALEUTIANS 7.5 1 44 
\B AUG 20 22 25 51 54.3 V 163.8 N CAST ALEUTIANS 1.1 6 43 
19 AUG 21 0 19 53 \ 166 W f-AST ALEUTIANS b 34 
?0 AUG 21 o ^ 34 53.8 N 164.2 * EAST ALEUTIANS 1.0 R 3 b 

?A AUG 21 9 17 37 52.2 H 17 3.5 N EAST ALEUTIANS 2.8 8 36 
?2 AUG 21 13 27 32 51.0 H 173.2 N EAST ALEUTIA*S 4.7 9 49 
?3 AUG 71 i6 39 2Ü 53.A M 1^9.1 h EAST ALEUTIANS i.l 7 43 
Z* AUG 21 19 47 2 53.5 N 173.1 ^ i. «T ALEUTIAN 0.9 u 3 5 

?5 AUG 21 2? 35 4 5 51.3 (J 179-8 Y t AST ALEUT I A iS 3,rJ 6 41 
?b HJG 22 1 22 52 52.7 i'- 179,4 h FAST ALEUTIANS 2.0 6 1 H 

2 1 AUG 22 10 1 1 3 3 5t..3 N 1 70.4 W FAST ALEUTIAfS 3.8 10 i+h 

?ö AUG 22 l^ 55 57 5 1.0 r» 17 7.3 K EAST ALEUTIANS 2.2 B ' > 6 

/9 ADC 23 1 I IA 45 53.8 167.3 r EAST ALEUTIAN^ 2.2 10 50 
3C AUG 23 12 20 57 52.0 M 176.9 w EAST ALEUTIANS 3.0 r) j'J 

U AUG. 23 12 30 46 52. S? N 16 7.2 hi [ AST ALEUT lANS 2.3 6 4 0 
32 AUG 23 15 41 3S 53.5 fl 16 7.4 w EAST ALEUTIANS 1.4 <) 59 
33 AUG 23 15 41 58 53.5 .\ 16 7.4 h EAST ALEUTIA? S 1.2 i; 52 
3A AUf. 23 15 A? 6 53.7 \ 16 7.4 ^ t AST ALEUTIANS 1.9 0 tjt 

*5 AUG 23 15 47 25 53. 3 1 U 7.4 v EAST At EUTIANS 1 .s 9 o? 
36 AUG 23 15 4<; 10 5 A. 3 • 167.5 W EAST ALEUTIANS 1.0 7 51 
3 7 AUG 23 23 33 27 52.7 \ 173.9 ^ EAST ALEUTlAfS UP 9 57 
35 AUG 2^ 1 7 34 53-9 i! 16 3. a N LAST ALEUT I A S 1.2 pt 49 
J9 AUG 24 6 3n 29 52.P W 170.2 h FAST ALEUTIAWS I . 5 4 »7 
40 AUG 24 1 32 25 53.4 • V 173,? h 1- AST A L E U T IA ? , 1 .3 f c5 
41 AUG ?A 73 ^5 1 i 5] .6 -\ 1 ^7,0 •■t i AST Al FUTIA' S 5.0 7 O _) 

42 AUG 25 10 1
JS 2 A 52.0 V 176.9 ^ LAST ALEUTIANS 2.9 7 3 9 

43 AUG 26 1 7 n 30 5 5.7 N 165.3 w LAST ALEUTIANS 1.7 7 36 
44 AUG 26 1 7 50 59 5 1.7 "< 176.7 w FAST ALEUTIA

1S 1.3 3 4r.) 

45 AUG 27 3 6 30 5 5.2 16 7.0 h EAST Al EUT 1 ANS 2. 5 H liO 



TABLE   I   /   PAGE      2 

SER M D H M S LAF LONG AREA SD NO ÜB 

46 ÄÜG 27 3 10 4 53.4 N 167.1 H EAST ALEUTIANS 3.3 11 60 
47 AUG 27 4 58 53 H 165 W EAST ALEUTIANS 4 61 
48 AUG 27 5 28 26 53.9 N 166,6 W EAST ALEUTIANS 5.3 7 44 
49 AUG 28 0 10 50 52.0 N 170.5 W E*:-T ALEUTIANS 4.3 7 32 
50 AUG 28 0 14 38 51.9 N 170.3 w EAST ALEUTIANS 5.9 8 33 
51 AUG 23 1 24 9 52.9 N 167.3 u EAST ALEUTIANS 1.4 7 40 
52 AUG 28 17 3G 32 53.1 N 167.2 w EAST ALEUTIANS 1.0 5 39 
53 AUG 28 20 40 38 54,3 N 163,8 u EAST ALEUTIANS 2.2 10 40 
54 AUG 28 21 17 38 53.3 N 167.1 M cAST ALEUTIANS 1.7 8 40 
55 AUG 29 3 36 60 53.2 N 167.2 w EAST ALEUTIANS 2,8 10 50 
56 AUG 29 4 5 55 51.7 N 167.3 w hAST ALEUTIANS 0.2 5 37 
57 AUG 29 5 11 40 49.3 N 167.4 w EAST ALEUTIANS 0.9 5 36 
58 AUG 29 5 16 48 53.2 N 167.2 w EAST ALEUTIANS 1.9 10 49 
59 AUG 29 5 18 13 5 .2 N 167.3 N EAST ALEUTIANS 1.4 8 40 
60 AUG 29 15 48 27 51.1 N 167.9 N EAST ALEUTIANS 6.2 8 3-) 
61 ^UG 29 18 36 26 53.6 N 170.5 N EAST ALEUTIANS 1.5 11 48 
62 AUG 29 20 42 43 52.6 M 170.7 * EAST ALEUTIANS 1.4 10 41 
63 AUG 29 20 51 40 5 3.0 H 167.2 w EASY ALEUTIANS 0.7 6 41 
64 AUG 30 2 1 2 51.3 s 179.4 E we ST ALEUTIANS 0.6 7 41 
65 AUG 30 0 11 12 49.7 N 175.9 E wtsr ALEUTIANS 14.9 9 50 
66 AUG 30 20 40 59 53.4 N 167.0 W EAST ALEUTIANS 3.7 6 4? 
67 AUG 30 20 42 29 53.2 N 167.2 W EAST ALEUTIANS 2.0 6 41 
68 AUG 30 20 ^ 34 53.4 N 167.1 K EAST ALEUTIANS 1.2 6 41 
69 AUG 30 21 48 25 51.6 N 167.3 U EAST ALEUTIANS 0.1 5 57 
70 AUG 31 4 51 58 52.6 N 170.3 W CAST ALEUTIANS 1.2 8 49 
71 AUG 31 6 19 12 54.2 163,7 w hAST ALEUTIANS 1.3 8 40 
72 AUG 31 1A 32 56 53.4 N 167.2 h EAST ALEUTIANS 1.0 1 1 50 
73 AUG 31 15 48 40 54.8 N 167.0 w EAST ALEUTIANS 1.4 6 ■D2 
74 AUG 31 16 5 ? 5 3.4 N 167.3 w EAST ALEUTIANS 2.0 11 53 
75 AUG 31 16 fc 49 53.0 N 167.3 w EAST ALEUTIANS 1.4 6 39 
76 AUG 31 16 8 1C 52.9 M 167.4 M EAST ALEUTIA'^S 3.0 7 46 
77 AUG 31 23 19 51 32.3 Nl 170.6 h hÄST ALEUTIANS 2.0 11 6 7 
78 ;>tP 0 32 37 51.^ M 175.9 i WrST ALEUTIANS 2.2 11 62 
79 Sf-P 8 25 53.5 ft.* 164,5 h il A V! ALEUTIANS 2.9 8 3« 
ao SEP 14 2 46 53.5 N 167.0 w FAST ALEUTIANS 2.1 10 49 
31 SEP 15 47 2 b;.t> N 173.8 w eAST ALEUTIANS J.O 10 66 
82 StP 17 16 56 51.1 ^ 170.7 ti t 4 S T ALEUTIANS 3.3 7 41 
8 3 SFP 17 17 13 52.1 M 172.4 k CAST ALEUTIANS 3.6 1 1 61 
84 SEP 1 5 5 2C 53.4 N 166.9 N tAST ALEUTIAfS 4.3 7 4? 
85 SEP ^ 5 26 50.^» N lo7.4 h EAST ALEUT FA? S 0.6 5 53 
P6 SEP 15 n 50 52.1 hj 173.4 k LAST ALEUTIANS 1.4 6 i9 
/U SEP 16 13 21 56.0 N 166.1 b FAST ALEUTIANS <.l Q /,/, 

38 SI P 6 47 35 53.2 k 167.8 w c »ST ALEUTIAN.. 2.2 3 '»0 
^9 SEP 'J 53 46 5U3 N 166.7 ^ FAST ALEUTIANS 2.2 7 V, 
90 S^ 10 52 35 51.A 1 73,7 f hi  ST ALEUTIANS 3.7 11 50 
91 SEP 11 15 5A 5 5.4 J lo6.7 « EAST ALEUT I A' S I ,ö 9 b1. 
n? SEP 12 35 41 51.9 •u 176,9 j" ^sr ALEUTIAN! 1.9 1 1 y9 
93 Sf P 17 14 2? 53.5 r--. 165,4 * c^ST ALEUTIAN'S 1,0 1 I /«/ 



TABLE I / PACT 

SFR D H  M LAT LONG AREA SD NO  DR 

• Q4 SEP <. 10 39 24 50.9 » -. 177.0 E WEST ALEUTIANS 1.6 9 4 8 
9b SEP 5 10 b 20 54.8 N 163.6 V« EAST ALEUTIANS 1.4 7 25 
96 SGP 5 13 10 15 5 3.1 N 167.3 N EAST ALEUTIANS 1.1 i 26 
97 SEP 5 17 34 58 5 3.7 N 165.4 h EAST ALEUTIANS 1.3 8 53 
98 SEP 5 22 21 4 53.3 N 167.5 w EAST ALEUTIANS 1.0 9 53 
99 SLP 6 0 10 39 53.0 N 167.7 h EAST ALEUTIANS 2.2 8 51 
10U SEP 6 0 52 27 53.0 N 167.9 w EAST ALEUTIANS 4.3 8 45 
101 SEP 6 2 35 I 1 51.1 N 172.7 N EAST ALEUTIANS l.l 7 44 
102 SEP 6 5 2 50 b3.5 N 167.4 H EAST ALEUTIANS 0.7 6 40 

• 103 SEP 6 10 30 8 53.7 H 164.0 W EAST ALEUTIANS 2.5 10 34 
10A SEP 6 1H Al 14 52.Ö H 177.3 u EAST ALEUTIANS 9.1 7 32 
105 SEP 22 26 52 53.4 N 175.2 w CAST ALEUTIANS O.P 5 26 
106 SEP 1 '39 11 52.3 N 174.3 h EAST ALEUTIANS 0.8 8 4 3 
107 SEP 9 11 51 N 178 t VihST ALEUTIANS 5 25 
lot* SEP lb 0 23 52.9 ?. 167.7 w r-asT ALEUTIANS 0,6 b 22 
109 SLP lb 1A 6 bJ.7 i 1S7.4 N FAST ALEUTIANS 1.2 8 42 
110 sr-p 16 16 A4 52. S N 168.2 W EAST ALEUTIANS 0.5 b 30 
HI SEP 23 26 21 52.0 N 176.6 W EAST ALEUTIANS 0-9 6 43 
112 StP 3 6 30 54 52.4 h 175.2 w EAST ALEUTIANS 2.3 8 55 
113 SfP P 11 2b 4 3 53.2 H 165.6 M EAST ALEUTIANS 3.1 9 49 
114 SEP 8 14 26 35 bl.2 X lf.9.7 h WEST ALEUTIANS 0,4 5 38 
lib SEP 3 H 43 40 52.7 H 166.2 V. E AST ALEUTIANS 3.1 11 55 
116 SCP 3 21 22 36 51.8 173.6 N EAST ALEUTIANS l.b 9 2'+ 
117 ,SLP 9 7 2 3? 52.1 .\ 169.9 h EAST ALEUTIANS 2.4 q 31 
UP SEE Q 10 41 54 51.9 [y 167.6 W EAST ALEUTIANS 2.2 9 30 
119 SfP 9 1 3 30 47 53.9 N 167.3 W EAST ALEUTIANS 1.5 11 38 
120 ShP 9 13 56 52 " i 168 N EAST ALEUTIANS 5 18 
1?1 SEP g 16 bO ie 53.2 • 167.5 W EAST ALEUTIANS 1.3 10 30 
122 SEP 9 21 3A 53 52.1 N 17 3.6 w EAST ALEUTIANS 1.9 11 Jl 
123 SEP q 21 48 57 ^1.7 N 176.4 w t JST ALEUTIANS 3.1 >^ 26 
12A SPP 1 22 20 59 51.^ - I 170.6 u EAST ALEUTiA\S C.6 5 27 
l?b SeP 10 3 A 6 18 5 3 . ■'« N 167.1 >* LAST ALEUTIANS 5.5 p 30 
126 SEP 10 fi 47 IC 53.5 'i I6f .0 w EAST ALEUTIAN S 1.4 10 21 
127 5FP 10 m 55 5B 52.1 h 174.0 v. EAST ALEUTIANS 5.1 8 ?5 
12H SEP 10 i i 2 b 57 54.^ 174.8 f *i ST ALEUTIANS 3.0 7 24 
129 SFP 10 16 24 19 5 3.3 ' 1(!7.6 *■■ I A^.T ALEUTIANS 1.4 1 1 41 
1 JC S' P 10 ih 3^ 42 bi.L f-. 167.6 U ' es I ALEUTIANS 1.6 7 2 1 
131 StP 10 16 5 6 9 '3J.0 H 167.2 h iST ALEUTIANS 1.0 7 ?? 
132 SEP 10 19 7 5ö 5 I . '-> •« r 172.1 u EAST ALEUTIANS 6.6 0 ..'5 

133 SLP 11 3 bO 16 52.E \1 4 167.9 h F AST ALEUTIANS 5.6 6 26 
I H SEP 11 7 g 14 b iel P 16 7.4 V- F AST ALEUT IA.VS 0.5 6 21 
1 l1* S C P 11 11 16 3? 55.^ ^ 167.6 >■ f- AST ALEUTIANS 2. J 9 ?9 
136 SI P i 1 1 i 2 6 54 5 3,1 167.6 ^ ' ^si ^L^-UTIA^s 1.7 9 n 
137 StP 11 1 I 40 2? 5 i.1^ N 16 7.5 k L A S T ALEUTIANS C.7 ft 19 
130 SLP II 14 ^C 45 51.2 ■ • 1;. 9. 1 if1- 'AST ■L ELT I A ,b 1.3 7 JC 
139 SEP 11 1A A'i 39 b 1 .0 lu8.6 w r äST ALEUTIANS 1C.2 5 /I 
140 s\ 0 

11 IB 35 23 51.9 17 i,6 r:/AT ALEUT I A VS 1.3 q 
IM SEP 1 ? Ö 2C 51 ■5 1.2 I 7b. -i E WEST ALEt;r IA> S 1.3 7 i\ 



TAhU I / PAGF i* 

SfR  M H LAI LONG A-^f A SC NO no 

142 SEP 12 9 54 11 51.7 N 167.fi W EAST ALEUTIAN S 0* I 5 16 
143 SEP 12 11 40 24 51.9 N 171.9 W ^AST ALhUTlANS 1.3 8 19 144 S* p i^ IB 20 50 5 3.1 N 167.5 W tAST ALEUTIANS 1.3 7 2 3 
145 SFP 1? 22 37 52 53.7 \| lo4.0 W EAST ALEUTIANS 2.0 i 26 
146 StP 13 0 14 4H 51.2 N; 178.4 W EAST ALEUTIA^S 0.9 7 ^7 
14 7 SbP M I 38 2« 53.3 N 167,1 K t-fiSr ALEUTIANS i.7 8 26 
148 SEP l^ 3 29 21 s j.a I 4 164.0 W EAST ALEUTIA S 2.0 q 31 
149 SEP 13 4 12 12 51.1 »j 17 9.3 i WEST ALEUTIANS 1. ? c 36 
150 SEP 11 16 40 5 7 50.7 M 177.4 i WEST ALEUTIANS l.l 7 20 151 SEP 13 21 16 5P 51 .') 4 176.0 E WEST ALEUTiANS 2.2 g / 5 
152 SFP 13 21 57 25 54.2 M 16 3.6 W F AST ALEUTIANS 2.6 R 2v! 

153 SEP 14 2 18 46 5 3.0 \, 169.7 w EAST ALEUTIANS 1.0 7 ; s 
154 jbP 14 7 26 26 51,4 V I 7 d . i w AST ALEUTIANS 2.0 ? fi 

15b S\rP    14 9  t) 46 5 3.2 N 1 6 & . r W FAST ALtUTlANS 2.0 9 3 7 ♦156 SFP 14 11 34 34 53.6 % - 
170.3 w EAST ALEUTIANS 1.6 1 1 36 15? SFP 14 12 3C  7 52.6 N 177.0 W FAST ALEUTIANS 1.9 7 t S 

158 SEP 15 .-* 23 30 50.8 N 178.9 W FAST ALEUTIANS 1.2 7 27 159 SEP 15 16 11 35 52.2 169.8 W EAST ALEUTIANS 3. h Q 7 7 
* 160 SEP 16 3 32 23 52.3 173.7 h CAST ALEUTIANS 5.3 10 *4 
161 SEP 16 10 50 2 3 54.5 N 167.2 w EAST ALEUTIANS 0,2 ^ 29 162 SE? 16 10 '>3  1 51.7 's. 167.5 W EAST ALEUTIANS G.l 4 2 5 
163 StP 16 11 1C 20 55.2 I « 171.0 Vv EAST ALEUTIANS 1.2 5 2? 
164 SFP 16 11 35  1 53.0 \1 

. 1 16 7.3 k EAST ALEUTI.ANS 2 i g > 
165 SEP 16 11 J9 41 5 i.6 N 16 7.1 W HAST ALEUTIANS 3.3 j 56 
166 SEP 16 13 1C 26 n.4 \ * 16 7.4 W ■:AST ALEUTIA.NS 1.0 5 /( 
167 SEP 16 18 39 43 52.3 * 17 7.0 U EAST ALEUTIANS 1.9 9 S4 
168 SEP 16 19 36 42 52.4 N 17 3.7 W rASf ALEUTIANS 2.6 7 20 
169 SFP 16 20 14  8 53. } " i 164.2 * CAST ALEUTIANS *.2 q 32 
170 SI P 16 20 -37 34 52.4 \ 16 7   'A cAST ALEUTIA.NS 3.5 7 ,.2 
171 SEP 16 21 13  6 52.0 * 167.2 V. CAST ALEUTIANS 1. 6 7 c

(- 
172 SEP 16 22 24 2h 5i.7 N J >4.? W EAST ALEUTIANS 1.7 1 I 4:- 
173 SEP 17 1 11 14 54.1 v 171.0 M "AST ALEUTIANS C.l 4 16 
174 SEP 17 IP r>7 52 51.7 ti 170.9 i. AST ALEUTIA'S i m 2 7 , 7 
175 SEP 17 22 2y 5H 50,6 v i 169,6 W AST ALEUTIANS 4.0 5 1° 176 SFP 18 7 2C 35 53,9 'i 163.7 * L -ST Al EUTIANS 2.5 1 5 60 ♦177 jhP lg 12 21 59 Dl .0 t. IHO.O W -«SI ALEUT I A« S 4,6 1 1 Si' 
178 StP IE 17 15 If- 53.3 ■■! 16 7.5 i. EAST ALEUTIA S I .7 1 1 •.7 
179 SEP 19 / 5 7 11 53.1 N 16 7.4  n EASi ALEUTIANS 1.4 9 
ITC SEP 20 7 27 37 52.2 4 170. li Ir :AST ALEUTIA?S i,C 10 

^ 7 

4A 
131 SEP 20 13 42 3 7 ^2.2 •,■ 176.4 ^ £ASl ALEUTlAi 5 i ,^ > .  ] 

1H2 S- P 20 lp 5G 50 51 .1 I 76*. 8 U 11 r '.L-j f I A-1
 . | # /■■ h. '} 

19 3 SEP ?1 '■'.   4 3 32 j '. 5 173.7 A L AST ALL UTI A\i 16,1 1 1 i     J 

K4 StP 21 15  1 2A 52.3 169.4  - -AST AI.HiT IAN* 1.7 O 21 



TABU I! / PAGE  I 

LARTHQUAKfS LOCATED BY F PHASt  lb AUG TO 21 StP 1964 
PACIFIC OCI ^N tXCcPT ALfcUTIANS 

StR D H LAT LCNG AREA SD NO  DB 

1 AUG 15 I 16 36 1-8 N 82.0 U ECUADCR 2.0 7 58 
2 AUG 15 I 57 52 23.0 N 121.9 t TAIWAN 0.4 7 54 
3 AUG 15 9 44 56 N 163 fc KAMCHATKA 9 47 
A AUG 1^ 9 52 6 53.8 M 164.5 i KCMANDORSKIS 2.2 7 38 
b AUG 15 20 58 4 9 M 155 • KtRILS 10 50 
6 AUG lb 23 1 49 56.6 N 164.8 b KCMANCORSKIS 3.1 10 41 
7 AUG 16 0 47 40 47.1 152.1 E KU8ILS 1.4 10 5 1 
8 AUG 16 2 45 12 4 .1 H 150.3 L KLRILS 6.3 10 44 
9 AUG 16 7 43 5. 44.7 N 155.3 C KURILS 4.6 6 34 

10 AUG 16 IC 3 2h 45.6 h 153.5 fc KUR IIS 0.5 4 32 
• 11 AUG 16 11 41 4 0 \ 142 ( JAPAN q 66 

12 AUii Ic 12 42 15 56.2 H K 2 . 8 w KCOIÄK I SLANG 0.9 i. 46 
13 AUG 16 14 32 5 38.3 N 142.8 i JAPAN 2.5 5 44 
IA AUG 16 15 33 7 54.9 M 164.1 t KCHÄNDCRSKIS 1.4 7 3 7 
15 AUG 16 17 8 40 45.5 152.0 E KLPILS 10.5 « 5^ 

• 16 AUG 16 20 34 34 54,2 N 172.1 1 KCMANCORSKIS 3.1 11 69 
17 AUG 16 23 58 20 46.« M 152.0 e KUPILS 3-4 10 52 
18 AUG 17 3 2 45 \ 148 1 HCKKAinC 9 46 
19 AUG 17 3 35 35 N 142 t JAPAN 5 48 
?C AUG 1 7 4 25 39 10.4 S 176.3 W SA? A 2.9 6 52 
21 AUG 17 5 41 37 46.5 N 152.4 t KURILS 4.4 3 M 
22 AUG 17 L 19 50 ■N; 156 E KUPILS 10 41 

« 2 i AUG 17 11 5 7 47 ^ 152 t KLRILS IC öS 
♦ 24 AUG 17 14 54 39 41.9 »>_ 143.7 E HOKKAIDO 6.0 10 3 7 

25 AUG 17 14 5 6 4? \ 143 E HCKKAIPC 8 60 
2fc MJG L7 22 •j i 27 4C.? V 128.3 ^ SAN ANDREAS HXT 0.9 5 41 
2 7 AUG 13 3 58 4<i 54.7 >f 161.8 f KAMCHATKA 2.0 10 49 

• 2.-3 AUG 13 4 i6 50 42.^ N 146.5 r HCKKAIOO 2.0 3 46 
• ^9 AUG 18 4 45 25 s 71 k> ftAJA CALIFLRMA 7 54 

30 AUG 16 6 20 27 54.9 161.2 E KAMCHATKA 3.4 11 72 
U SUG IH 7 30 34 5.3 \ 83.1 Ini ECUADOR 1.3 J f J* 

32 AUG 1 P 15 2 lb s 77 W Pf RU H 61 
33 AUG IK 15 43 56 fc - 163 t KCMANOCRSKIS 5 A 7 

3A •UG IH 19 24 24 52.9 N 171.0 r KfMANOOSSKIS 1.9 9 4C 

3 5 AUG 1H 22 12 49 M 155 ►- KLRILS 9 5 1 
\t. AUG I" 23 54 1 S 160.1 r SULOKCNS 0.^ 4 \^ 
37 AUG 19 2 9 27 ^5.2 i^ 14H.5 *^ HLKKAIDC 1.6 5 41 
38 AUG 19 ä 4 15 51.4 N 12 8.3 k C ALIFORM A 1.5 5 4? 
39 AUG 19 \ 5 0 5? 53. j ft-- 162-? k KCDIAK ISLAND 3.9 3 ^4 
40 AUG i ? 4 50 9 28.6 < 107.? h SCUTH fUCIEIC 0.6 5 5 7 
Al AUG 19 5 ?J 2v 41 .2 'i 1 50,3 w SAN ANDRE AS TXT 0.6 6 4S 

^2 M.G I I 0 4 8 15 4 6.6 • 15 2.0 i KLRILS 2.9 r? 33 
A3 AUG 19 11 4 0 46 [Sj 124 i'- SAN ANDREA!- i XT so L\ 
44 AUG 19 11 54 2Q 54.2 N 165. 3 [ KCI^ANDCRSK IS 3.? R s^ 
45 AUG 1 9 14 4 0 56 39.0 M 140.5 L J^PAN 1.4 6 44 



TABU II / PAGE 

SER D H LAT LONG ARE^ SO NO  DL. 

^6 AUG 19 14 51 19 N 156 h HAWAII 6 43 
^♦7 AUG 19 Ifi 5g 5 3 g.g N 143.6 E MARIANAS o.a 7 51 
AÖ AUG 19 20 5 54 38.4 N 144.0 L JAPAN 1.8 6 55 
Ag AUG 19 20 10 25 12.5 N 148.7 t MARIANAS 0.8 5 35 
50 AUG 20 2 21 56 49.2 N 154.0 E KLRILS 3.6 7 40 
51 ÄUG 20 A 49 29 56.3 N 153.2 * KGOIAK ISLAND 1.9 7 45 
52 ♦ UG 20 19 2 13 55.1 N 160.5 L KAMCHATKA l.l 5 41 
53 AUG 20 19 25 47 44.2 N 131.1 W SAN ANDREAS tXT 2.9 7 51 
5A AUG 21 2 3 44 4 7.5 N 151.0 r KtRILS 4.3 IC 43 
55 AUG 21 4 16 51 54.2 N 162.1 E KAMCHATKA 0.8 5 35 
56 AUG 21 4 30 50 N 156 E KUR US 6 39 
57 AUG 21 4 48 49 45.1 N 147.9 f HCKKÄIOC 2.1 9 44 
58 AUG 21 g 25 8 55.2 N 159.0 W KCDIAK ISLAND 1.0 10 44 
59 AUG 2! 10 g 3^ 19.A S 65.9 \i PtRU 9.9 6 hL> 

60 AUG 21 10 41 58 137 IN GUFEN CHÄRLCTTF 10 50 
61 AUG 21 11 26 5 s 67 H GALAPAGOS 7 5? 
62 AUG 21 11 28 43 45.7 N 149.0 F; HCKKÄIDO 2,6 7 4 5 
63 AUG 21 11 43 60 55.0 N 1 8.2 w KODIAK ISLAND 1.6 5 3 3 
6A AUG 21 13 2C 3 46.1 N 149.3 f: HCKKÄIOC 6.0 9 55 
65 ÄUG 21 15 55 11 49.1 N 153,8 F KLRILS 9,7 8 IB 
66 AUG 22 0 17 36 53.6 N 16E.8 E KAMCHATKA 3.0 10 54 
67 AUG 2? I 56 34 54.6 N 161.6 t KAMCHATKA 2.4 rt b7 
68 AUG 22 7 1 41 52.7 ■ 

i 1*)9.1 \ KAMCHATKA 1.0 8 e4 
69 AUG 22 2 39 59 52.0 N 157.0 E KAMCHATKA 1.9 10 49 
70 ÄUG 22 A 12 15 52.g i\ 15 3.3 r KAMCHATKA 1.6 11 ^4 
71 AUG 22 6 54 51 \ 1)7 E KURILS in S/ 
72 AUG 22 H 7 4? 4n.l ■ 152.7 fc KG 'ILS 3.2 8 51 
73 AUG 22 17 10 46 4a.6 N 149.7 t KLPILS 1.3 g 50 
7<i AUG 22 18 4C 53 !M 160 ^ KAMCHATKA '> 4/ 
75 ÄUG 22 20 j 17 :.3 s 159.9 ,." <-■ rsM5^r.K 1 1 .4 6 j > 

76 ÄUG 22 22 27 40 124 i» GLt RRERC 10 5g 
77 ÄUG 22 2 3 45 40 hl 124 w CALIFCRNIA 10 6 2 
78 ÄUG 23 0 30 12 26.1 \- 144.0 i" BTKIN ISLANDS 1,4 7 f.O 
7g ÄUG 23 0 30 13 4 9.3 \ 15 3,3 E KLRILS 4.0 10 ^2 
HC AUG 23 l 2 6 41.7 M 146.6 i HTKK4 I DC /.2 ?! 50 
ai AUG 23 2 5 4^. N 124 * »AN ANCR::^S LKT 6 -/. 

H2 ÄU3 23 5 56 47 6.0 \. ö3O0 '»• JALISCO 2..-; I - i 
83 ÄUG ?3 f 17 2n 3 5 . 6 ^ 140.7 t JAPAN 0.5 6 4 5 
B4 ÄUG 23 12 bC 55 54.8 j.: 11 3 . 8 r K äVC»- ATKA 1.2 7 .5 
^5 ÄUG 23 13 5 4 59.5 \, 136.9 w .üfcr CHARLCTTr 1.5 f) S'I 

86 AUG 23 16 9 bl 4.7 : i Q 4 , 8 w GÄLÄPAGOij 1,1 S t:t 
B7 ÄUG 2A fc bt 1 1 50. / ■  , 163.6 L KAMCHATKA 2,2 ■ ^ 

Z,n 

ne ÄUG 24 g 50 6 4 2 . 6 • . 14 1.0 t HrKKAICC ^,3 9 *. ? 
^g ^UG ZH 16 A 3 ; • i 7g 11 rCUADG^ 7 7n 
QC ÄUG 24 17 fi4 15 4 5.2 , 14::.5 (- HI KK A I rC ( , 8 •5 'J* 
Pl AUG 24 2C J2 ?f 5?.4 h i 1 5 3 . 6 t X I »M ( S v.l 7 f  -' 

9 2 ÄUG ?4 22 15 37 55.4 ■> 1^.6 L KAMCHATKA L3 D 5 2 
^3 ÄUG ?\> 0 1 4p 

46 .<♦ 149.2 t ftCKKAinC 2.7 ^ ?,b 



TABLb II / PAGh 

SbR  M H LAT LONG AREA SD NO  DB 

94 AUG 25 1 59 J 7 -tl.9 N 143.4 W SAN ANDREAS EXT 1.5 10 45 

95 AUG 25 3 25 2 3 54.1 N 161,7 N KLOIAK ISLANE U7 I 35 
96 AÜG 25 10 7 47 46.4 N 149.2 I HEKKAIOO 0.7 6 46 
97 AUG 25 10 8 50 45.1 N 150.0 t HCKKA1DC 2.2 7 34 
98 AUG 25 12 7 3 54.1 N 130.9 W VANCL'UVER 1.6 11 68 
99 AUG 25 12 28 18 58.8 N 150.3 M KCniAK ISIANC 1,0 7 b5 
IOÜ AUG 25 13 53 55 56.9 M 102.2 N KGDJAK ISLANC 2.1 B 41 
101 AUG 25 l^. 10 47 56.5 \ 149.9 w KUOIAK ISLAND 1.3 10 47 
10? AUG 25 15 ii 32 57.3 1 H 151.2 w KCÜIAK ISLAf 1.4 7 56 
103 AUG 25 l^ 36 22 5H.7 1 ■. 141.0 In GOEEK CHARLC.ir 3.0 9 47 
104 AUG 25 19 37 35 57.2 N 143.2 K CLEEN CHARLLTTt 7,8 6 3^ 
in1) AUG 25 22 52 53 43.4 N 145.3 •r 

HCKKAIDO 0.9 5 M 
106 AUG 25 23 3H 5 34.7 N 139.0 I JAPAN 0. 3 7 63 
107 AUG 26 1 17 12 46.0 ■, 150,5 c KURILS 3.3 9 48 
10H AUG 26 I 17 30 46.4 M 150.3 E KUR US 2.0 9 51 
109 AUG 26 1 59 28 11.4 W 125.8 E TAIWAN 1.6 6 3fi 
110 aUG 26 3 2C 15 54.6 * 161.0 F KAMCHATKA 1.8 10 69 

• 111 AUG 26 5 3 3 46 50.7 N 145.1 E KtRILS 3.3 9 55 
112 AUG 26 6 59 r 61.4 %; 143.3 H GULE OF ALASKA 1.8 5 47 

*113 AUG 26 7 3P 44 >: 
i 152 t KUKILS 6 40 

114 AUG 26 17 3 50 17.7 k 125.3 e TAIWAN 2.0 5 •34 

115 AUG 26 18 3 2 19 N 156 w HAWAII 6 36 
116 AUG 26 21 49 41 47.4 N 151.3 E KURILS 4.8 9 58 
117 AUG 27 0 2G 47 31.2 1 155.8 i OCNIN ISLANDS 0.7 4 23 
ne AUG 27 3 39 47 39.2 K 131.0 N SAN ANDREAS tXT 1.3 7 51 
119 AUG 27 5 37 A 3.5 r 

3 175.3 w SA^OA 4.5 5 40 
12C AUG 27 14 6 55 44.9 N 123.8 W SAN ANDREAS EXT 1.5 a 51 
121 AUG 27 14 7 1 54.7 -," 165.5 l- KCNANDORSKIS 0.7 8 3M 

122 AUG 27 20 36 16 57.0 N 149.0 w KTDIAK ISLANC 1.4 9 39 
123 AUG 27 20 59 11 54.H N 167.3 t Kr^A\DnRSKIS 2.6 3 4^ 

*124 AUG 27 23 47 4P 21.2 S 175.5 M SA^GA 1.9 5 4 7 

175 AUG 28 2 i 
1 3 57.1 ^ 149.7 IN KCDIAK ISLAND 1.6 m b? 

126 AUG 28 5 W 19 44.9 * . 150.0 I HCKKAIOC 1.2 11 bH 
• 127 AUG 1.' Iri 23 fcj 122 c TAIWAN 5 ^4 
»128 A U G 2 8 19 6 2 3 N 122 (- TAIWAN 5 53 

1 >9 AUG ?H .]1 4^ 3 50.3 > 169.7 1 KEMANDLRSKIS 3.5 7 A? 

130 AUG 2'' 22 31 5f 4 ? . 5 *■ i 151.0 E KtRILS 7.2 7 56 
• I il AUG 2? 22 l>7 55 51.3 iN 130.7 /» VANCOUVFR 2.? 9 oO 
132 AUG 2 9 0 3'> 43 13.h S 77.8 ». PERU 1,5 7 5 3 

1 ^3 MJG 2 9 0 38 3 1 1-8 s 176.6 m SAMDA l.h 6 m 
I 34 Atir 29 2 19 4P H.^ '72.5 r SA'TIA 1.4 4 M

1
? 

1 35 AUG 29 3 40 2 s 7^ ^ PERU 6 ' J 

1 ^6 auc 2 9 6 2 5 ll.H s ?. i.:. 6 Y* GALAPAGOS 0.1 4 66 
I 37 AUG 2^ 10 JO H 1.4 <_ ̂ 17/.5 c. S A^l^A 3.1 5 47 
133 AUG 2 9 16 i n 2.2 ^I 9^.5 * PERU 2.9 il * 1 

1 J9 AUG 2Q 16 1 46 5.9 ■\ 9 ;.T H • A! ^PAGnS ?.l 6 T4 

140 AUG 24 16 3 5i I , i i\ 9 3.1 w iALAPAGCS 0 . 8 t 
r)9 

141 AUG 3 0 16 4 12 2.2 \i 95.6 r. P( PU 2.4 I '<'> 



TAHLf    II    /   PAGf 

SFR f* D H M S LAT LUNG AREA SD NO OB 

142 AUG 29 16 S 56 o.a S HÖ.1 H ECUADOR 3.4 9 67 
U3 AUG 29 16 9 15 l.d S 85.« W ECUADOR 3.1 6 57 
144 AUG 29 16 17 47 0.4 N 91.2 W GALAPAGOS 2.7 9 67 
145 AUG 29 16 20 57 2.1 N 95.2 w GALAPAGOS 1.4 7 57 

*146 AUG 29 17 24 57 3.8 N 100.7 M GUERRERO 1.2 Q 70 
147 AUG ?9 19 27 59 12.6 N 127.8 t TAIWAN 2.3 7 62 
148 AUG 29 20 9 7 3.9 S 170.6 t BISMARCK 4.1 4 48 
149 AUG 29 20 41 51 15.2 S 176.0 f SAMOA 3.5 8 48 
150 AUG 30 3 29 9 47.1 N 151.6 E KURILS 3.6 11 5 3 
151 AUG 30 3 39 52 45.9 N 144.9 E HOKKAIDO 3.4 10 54 
152 AUG 30 3 41 36 N 122 M CALIFORNIA 8 61 
153 AUG 30 4 35 58 22.1 S 172.0 t SAMOA 0.5 5 00 
154 AUG 30 5 10 59 42.1 N 142.7 fc HOKKAIDO 2.8 10 r.5 
155 AUG 30 5 12 51 41.1 N 142.4 E HCKKAIDO 3.4 9 49 
156 AUG 30 9 6 28 46.9 N 149.3 L KURILS 3.9 10 55 
157 AUG 30 9 7 9 46,1 N 150.7 r KURILS 3.6 9 50 
158 AUG 30 12 35 39 55.3 N 165.6 E KTMANDORSKIS 1,8 7 45 
159 AUG 30 14 13 59 52.3 N 153.5 f KURILS 6.4 10 44 
160 AUG 30 14 15 57 51,4 N 154.9 t KURILS 6.0 10 40 
161 AUG 30 15 32 14 47.4 N 148.1 E HCKKAIDO 1.9 6 41 
162 AUG 30 20 16 10 16.3 S 73.5 N PERU 2.1 7 6 3 
163 AUG 30 20 57 19 6.9 H 172.5 E BISMARCK 12.4 6 ^.9 
164 AUG 30 21 7 45 6.5 N 172.5 E 8ISMARCK 8.2 7 58 
165 AUG 31 2 18 46 50.6 M 1^6.3 f- KURILS 2.5 11 47 

• 166 AUG 31 2 41 24 55.3 NJ 161.1 C KAMCHATKA 2.6 11 66 
167 AUG 31 6 15 44 57.0 « i 135.8 w QUEEN CHARLOTTE 1.6 11 61 
168 AUr 31 8 56 55 35.4 N 141.0 t JAPAN 2.2 7 53 
169 AU*. 31 -1 4 4'5 57.8 V 150.2 u KrDlAK ISLAND 0.2 5 55 
170 AUG 31 9 33 24 57.0 i 149.0 w GULF OF ALASKA i.a 5 46 
17 i AUG 31 10 2 ie 5 b . o i 163.5 F KAMCHATKA 0.9 n 43 
172 AUG 31 10 6 5 3 N 171 b KEMANOORSKIS 9 4? 
173 AUG 31 in 9 17 54.5 K. 169.6 L" KCHÄNDORSKIS 0.8 n 50 
174 AUG 31 10 51 24 51.5 157.2 F KURILS 3.0 10 .1 
175 AUG 31 i? 14 42 47.5 '• 155.0 t- KURILS 4.0 11 51 
176 AUG 31 12 16 U 47.5 N lb5.0 t KURILS 1.7 9 A i 
1 77 AUG 31 14 30 26 5 7.6 134.3 c< wUEEN CHARLOTTE 1.1 1 1 36 
178 AUG 31 16 49 10 16.3 98.2 W GUERRFRÜ 0,6 5 67 
1 79 AUG 31 1 . 1 3 1? 50,4 V 156.6 p KURILS n.9 6 35 

*18C AUG 31 19 37 2Q 58.4 N 145.8 w GULF OF ALASKA 1.2 7 66 
Idl AUG 31 20 AQ 55 57.3 ■ H 147.7 M GULF OF ALASKA 1.3 5 41 
182 AUG 31 23 46 32 16.1 S 172.6 E SAMOA 1.5 4 55 
183 SLP 1 0 1C 60 13.3 r 

4 172.6 E SAMOA 1.0 4 56 
184 SEP 1 3 I 53 13.8 s 172.6 E sa*OA 0.2 4 >? 
185 SbP 1 4 55 54 H löl c K^ChATKA 7 4 0 
186 StP I 6 22 38 11.2 S 172.7 t :AMOA 0.3 4 44 
187 ShP 1 f 33 17 56.7 ^ 146.3 W KfDIAK I SLANT l.i ,> 36 
IHK SEP 1 7 18 16 24.4 ^ 172.3 t SAMOA U4 4 5^ 
IR9 srp 1 >J 2*J 6 20.3 '\ l?6,l f- TAIWAN 0.7 4 57 
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SER M D H M S LAT LONG AREA SD NO DB 

190 SEP 9 47 32 22.0 S 119.8 W GALAPAGOS 2.0 5 55 
ISl SEP 11 33 23 3.6 N 00.4 VI ECUADOR 1.3 8 58 
192 SEP 11 40 37 47.7 N 154.7 E KURILS 1.7 5 34 
193 SEP 15 45 2 16.3 s 171.4 U SAMOA 1.0 4 49 
19A SEP 15 45 56 15.1 s 171.9 w SAMOA U9 4 40 
J95 SEP 16 56 6 17.8 N 149.8 E MARIANAS 2.4 4 26 
196 SEP 17 15 32 52.4 N 150.7 w KEDIAK ISLAND 1.1 8 47 
197 SEP 17 56 16 46.8 H 152.1 L KURUS 3.8 10 39 
IQ8 SbP 19 50 36 N 122 H CALIECRNIA 9 50 
199 SEP 22 33 26 36.7 N 121.7 H CÄLTFORNIA 1.6 10 51 
?00 SEP 22 50 8 54.7 N 161.4 f KAMCHATKA 2.5 11 hl 
2C1 SEP 1 58 36 •; 122 ¥ CALIFORNIA 10 44 
202 srp 7 41 5^ 58.0 N 149.1 W KEDIAK iSLANP 1.8 5 37 
203 SEP 11 2 5 39.4 N IH1.8 E JAPAN 0.2 4 41 
20A StP 2 12 a 3 6.0 N 97.9 w 1ALAPAG0S 1.6 7 56 
2C5 SEP 2 14 39 1 52.7 N 159.0 fc KAMCHATKA 3.0 11 45 
206 SEP 2 18 40 2 80 N ECUADOR 7 63 
207 SEP 2 20 43 11 45.5 N 148.9 E HEKKAIDO 1.2 9 42 
208 SEP 3 4 l 26 52-2 N 158.6 t KAMCHATKA 1.9 10 41 
209 SFP 3 4 7 29 22.0 N 121.3 fc TAIWAN 1.0 7 47 
210 SEP 3 5 32 27 49.9 N 131.9 W VANCCUVER 1.1 11 61 
211 SFP 3 6 5 2 50.2 N 131.2 w VANCOUVER 3.2 10 36 
212 SEP 3 7 27 22 49.8 N 132.1 N VANCCUVER 2.6 11 52 
2x3 SEP 3 9 3i 19 55.4 \ 153.2 U KEPIAK ISLAND 1.3 10 57 
21A SEP 3 10 20 55 10.3 S 172.7 E SAMOA 3.7 6 57 
215 SEP 3 10 22 31 3.1 S 172.2 E SAMOA 4.1 7 53 
216 SEP 3 11 24 43 N 125 M CALIFORNIA 7 4r 

•217 SFP 3 11 49 43 N 127 W SAN ANDREAS FXT 11 71 
216 SEP 3 13 42 38 56.3 N 147.1 N KEDIAK ISLAND 7.6 10 60 

•219 S^P 3 17 1 22 11.9 S 175.2 H SAMOA 6.3 7 54 
220 SiiP 3 22 59 4^ 55.3 N 153.5 w KLOIAK ISLAND 3.2 10 56 
221 SEP 3 23 58 4 3 50.4 ■V' 129.7 W VANCEUVEP 1.2 10 42 
222 ScP 4 0 0 46 50.6 N 129.7 w VAMCTUVER 1.4 10 50 
223 SEP 4 0 l 50 N 178 W VANCOUVER 9 3" 
224 SEP 4 0 8 20 50.2 N 156.7 c KURILS /.2 11 44 

• 225 SEP 4 1 26 4 S 154 F BISMARCK 4 35 
226 SrP 4 2 52 22 46.9 N 148.9 h HOKKAIDO 0.8 S 40 
^27 ScP 4 3 3 3 45.0 N 150.3 F HEKKAiOO 0.8 6 }r 

*2?fi 5FP 4 4 10 24 5R.9 f. 139.2 H QUEEN CHARLOTTE 3.3 9 4^ 
?29 SFP 4 5 8 55 M 162 E KAMCHATKA 8 54 
230 SEP 4 5 51 33 4ij.6 hi 143.3 r HOKKAIDO 4.3 10 5] 

• 231 SEP 4 8 13 54 51.5 N 159.6 r KAMCHATKA R.6 11 62 
• 232 SEP 4 g 44 21 17.9 s 75.9 H M V R U 3.4 g 5 7 

?^^ SEP 4 1? b7 54 21-8 »i 118.3 ^ TAIWAN 1.5 5 39 
234 SEP 4 13 50 19 33.o M 140.1 h JAOAN 2.5 7 M 

• 2 3b SFP ^ 17 1 i 2 5.6 ■ < 95.9 w GALAPAGOS 2.4 6 j i 

236 SEP 5 C ! ' 38 49.8 * 152.1 f KGRILS 4.5 6 öl 
237 SEP 5 2 .0 49 15.5 s 105.5 w GAlAPAGOS 4.6 S 56 
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56«  M   D   H  M  S   LAT     LONG       APFA SD NO  »R 

• 23d SEP 5 2 58 28 2.9 S 157. 7 i BISMARCK 2.9 5 .0 
239 SEP s 4 43 21 5f>.Ü H 141,8 W QUEEN CHARLCTTü 2.1 n ?h 
2^0 SF:P b 8 52 52 53.6 Kl 

■ t 153.4 f KU8ILS 5.3 10 33 
?4l SFP 5 14 10 57 56.5 N 1S8.7 t KAMCHATKA 3.0 5 21 
2A2 SFP 5 15 Ifc 2A 47.7 N 144.7 t HrKKAinO 1.9 6 28 
2AJ ^cP S 16 7 20 54.R \ 154.0 H KlDiAK ISLANP 1.0 5 28 
2^A SFO l} 17 28 13 57.9 N 160.7 N KCniAK ISLANH 2.2 ft ^♦7 
2A5 SFP 5 19 37 57 35.3 N 141.7 { JAPAN 0.3 5 22 
2^6 SEP s 23 15 21 49.7 M 128.4 W VANCOUVEK K5 11 57 
247 SHP 6 4 18 5 55.5 N 163.7 l KCMANDORSKIS 1.2 1 26 
2At> SJ:P 6 5 ?1 41 60.6 N 135.7 w QUEEN CHARLCTTt 2.0 7 47 
2A9 Sf P ö 15 8 3 7.2 S 104.5 w GALAPAGOS 1.6 4 38 
250 SEP ft 15 16 27 6.0 S 10'.4 k GALAPAGOS 0.4 4 33 
2^1 SEP 6 15 20 37 7.8 S 102.5 H GALAPAGOS 0.2 4 43 
2^2 StP 6 15 27 43 7.7 S 102.1 W GALAPAGOS 1.1 A 35 
253 SfP 6 15 31 49 6.3 s 106.6 w GALAPAGOS 0.2 4 35 
254 ShP 6 15 37 57 6-0 s 107.4 M GALAPAGOS 1.5 5 50 
255 StP 6 15 43 35 6.4 s 105.8 W GALAPAGOS 0.8 4 45 
256 StP 6 16 5 50 5.6 s 108.9 W GALAPAGOS 0.3 4 35 
257 SEP 6 17 10 45 53.2 N 158.8 t KAMCHATKA 2.2 8 45 
258 SEP 6 18 54 36 53.2 N 170.8 E KOMANDORSKIS 1.4 9 34 
259 SEP 6 20 23 37 53.0 N 136.8 W QUEEN CHARLCTTt 1.3 10 Mt 

•260 SEP 6 21 9 18 4.9 <. 109.8 w PERU 2.3 9 65 
261 SCP 6 21 10 11 7.7 S 103.0 H GALAPAGOS 0.9 5 52 

• 262 SEP 6 21 19 52 5.5 S 108.6 N GALAPAGOS 0.5 5 59 
263 SLP 6 21 59 39 6.8 s 105.7 M GALAPAGOS 0.1 4 45 
264 SEP 6 22 3 15 7.4 s 103.7 w GALAPAGOS 0.4 4 35 
265 SEP 6 23 21 10 8.3 s 100.1 u GALAPAGOS 0.9 4 45 
266 SEP 6 23 35 11 5.6 s 108.1 H GALAPAGOS 0.4 4 43 
267 SEP 0 20 11 7.3 s 103.8 U GALAPAGOS 0.3 4 52 
268 SEP 1 27 32 17.8 N 124.4 E TAIWAN 3.4 4 42 
269 SEP l 29 60 7.0 s 104.8 M GALAPAGOS 1.1 A 41 
270 SEP 2 4 36 46.2 N 144.5 E HCKKAIDO 0.8 5 33 
271 SEP 2 8 26 7.4 S 103.8 W GALAPAGOS 1.3 4 34 
272 SEP 2 21 33 6.8 S 105.2 w GALAPAGOS 0.4 4 36 

• 273 SFP 3 40 46 20.2 N 123.4 E TAIWAN 1.1 7 59 
• 274 SEP 3 54 15 48.3 N 154.5 L KURILS 2.0 10 60 
275 SFP 4 45 33 58.7 N 150.0 W KCDIAK ISLAND 0.8 5 35 
276 SEP 5 8 41 52.7 N 159.2 E KAMCHATKA 2.0 10 43 

• 277 SFP 7 43 58 N 152 H KCDIAK ISLANH 4 35 
278 StP 8 29 34 54.7 N 161.4 E KAMCHATKA 1.5 9 41 
779 SFP 10 49 53 43.6 N 131.9 H CALIFORNIA 2.9 4 22 
280 SEP 11 59 14 56.7 N 163.0 t KAMCHATKA 0.9 9 42 
2R1 SFP 13 20 41 ft.6 s 105.6 W GALAPAGOS 1.2 A 39 
282 SEP 13 30 11 6.1 s 107.3 W GALAPAGOS 0.8 5 47 
283 StP 13 33 30 6.4 s 105.7 H GALAPAGOS 0.4 J 

y. a 

284 SEP 13 33 56 6.0 s 106.8 H GALAPAGOS 1.5 4 3P 
285 SFP 13 43 12 7.0 s 105.1 W GALAPAGOS 1.1 5 50 
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SfR H LAT LONG AREA SD   NO     OB 

286 SEP 7 13 4A 20 6.2 S 106.5 H GÄLÄPAGOS 1.3 A A2 
?87 SEP 7 15 13 3 6.5 S 106-0 W GALAPAGOS O.A 5 A9 
288 SEP 7 19 Al 11 55.2 N 161.0 E KAMCHATKA 1.5 7 AA 
289 SEP 7 23 A3 5A A8.A N 150.3 E KURILS 5.8 11 A3 
29C SEP 8 0 22 36 t>.6 S 107.7 w GALAPAGOS 0.7 5 A 5 
291 SEP 8 A D6 A7 50.7 N 156.2 E KLRILS 2.1 8 27 
292 SEP 8 8 3A 59 A0.8 N 127.7 M SAN ANDREAS EXT 0.8 6 59 
293 SEP 8 9 9 2 A5.7 N 150.3 E HCKKÄIDO 2.2 7 A? 
29A SEP 8 9 30 29 A7.0 N 1A8.3 fc HfKKAIDC 2.3 7 AA 

• 29b SEP 8 10 3 17 Al.8 N 127.2 N SAN ANDREAS EXT 1.3 9 A8 
296 SEP 8 10 A9 I A6.9 N 1S2.1 E KURILS 2.5 6 26 
297 SEP a 13 39 A9 29.0 N 1A2.1 E 8CNIN ISLANDS 1.0 A 20 
?98 SEP 8 16 A9 25 29.3 N 138.8 E BENIN ISLANDS A.7 5 22 
299 SEP 8 17 1A 19 52.9 N 152.3 E KLRILS 7.6 H 60 
300 SEP 3 18 1A 21 6.7 S 105.9 H GALAPAGOS 1.1 5 AO 
301 SEP 8 20 12 31 5A.5 N 16A.A E KCMANDORSKIS 1.8 9 A2 
302 SEP H 21 6 AA 58.7 N 1A5.6 u GULF OF ALASKA l.A 6 AC 

303 SEP 9 0 1A A7 55.3 K! 163.9 t KfMANDrrtSKIS 0.5 a 3o 
30^ SEP q 1 39 18 56.5 N 151.9 w KEDIAK ISL'iN[: 1.7 7 n 
305 SEP 9 3 28 19 5A.6 N 161.9 L KAMCHATKA 2.3 U jfi 
306 ShP 9 3 AO A5 5A.ö N 161.8 E KAMCHATKA 3.3 9 30 

• 307 SEP g t 6 1A 26.0 NJ 1A3.9 t 30NIN ISLANDS 1.8 7 50 
308 SEP o 7 0 23 11.1 N 1A3. 3 f MARIANAS 0.7 5 53 
109 SEP 9 13 1A A A7.A N 152.7 E KURILS 5.1 7 28 

310 SEP 9 1A 5 35 56.1 N 159.1 M KCDIAK ISLANP 1.2 5 21 
311 SEP 9 16 2A 6 A5.5 N 1AA.1 E HCKKÄIOO 0.6 A 3 5 

312 SFP 9 16 24 26 26.1 N 1A3.5 t dCNIN ISLAfMCb Ü.H 5 29 

313 SEP 9 23 A7 2^ A7.A N 151-1 1 KURILS 26.0 in bl 

3M SEP 10 1 5A 9 58.0 Kj 162.2 E KAMCHATKA 1.2 30 
315 SEP 10 2 16 51 55.8 N 165.5 E KCMANOCJRSKIS 1.0 4 21 
316 srp 10 2 20 52 M 173 I KtMA.\ni]RSKIS 4 22 
317 SEP 1C 3 2 A9 5?.^ N 159.7 \ KAMCHATKA 1.5 11 2 2 

318 SEP 10 3 A2 59 \ IA1 'tt iULF OF ALASKA S M 
319 SEP 10 5 5 iA 1 6 . 6 S 176.7 i- SAMOA C. 1 A i.H 

3?0 SEP 10 11 •35 8 A?.S » 1A6.8 i" 
i HCKKAIDC 2.7 f/ '■3 

1?1 SEP 10 20 52 li 22.7 N 119.2 I TAIWAN 1.7 6 J9 

322 SGP 11 P C 23 25.2 N 137.3 r ^CNIx ISLANDS 0.8 A ^A 
*?* srp 11 0 27 30 58.2 "i 1AA. 1 u iii! F liF ALASKA 0.7 5 ^ 9 

32 A srp 11 1 57 55 55.0 \i 161.A c KAMCHAFKÄ *.2 10 A 2 
A75 SFP 11 1 A ? AA.A M 129.3 w SAN ANDREAS tXT 1.3 7 , 9 

326 SEf 11 * 23 A2 31.0 N 1A0.3 h urN^ ISLANDS 0.3 6 51 
3? 7 S^P 11 5 10 26 21.0 V .' 7A.9 »V J»LISCC 4.2 6 A 5 

32d SEP 11 7 26 A 9 5b.2 » 15n8 « KrniAK ISLAKH P. 7 6 j -1 

329 SEP 11 n 6 58 31 .4 M I J9.1 r BENIN ISLANDS ü.2 ■'. 30 
330 SEP n 9 13 27 5^.9 1 IAA.A ^ GULF OF ALASKA I .1 A } o 

311 SFP 11 13 50 13 26.A H 14 ). 3 t HCNIN ISLANDS 1.2 ^ 1 7 

332 SEP 11 13 5C 28 A2.H N 1A6.A E HCKKAIOO 2.0 ^4 iA 
333 SEP 11 IM 1 2 A 6 A9.1 N 137.1 ^ VANCCUVEK 1.3 i >7 

*i 
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SfR M D H M t LÄT LONG AREA SC M ! r 

_ 33A SEP 12 0 16 41 N 124 w CAI IFCRNIA 6 ?7 

3^5 SfcP 1? I I 19 51.^ N 160.1 t KÄHChAfKA 1.7 H 29 
336 SPP IZ 3 IC 21 61.5 N 146.4 w ulAE UP ALASKA 0.3 5 25 
337 SEP 1? A 3 3 4? 55.7 N 155.9 w KCDIAK ISLANC 0.6 8 \H 
338 SEP 12 12 49 27 0.2 S 147.6 E BISMARCK 2.3 4 3J 

339 SEP 12 17 20 43 53.6 N 162.7 i KAMCHATKA 4.6 g 29 
• 3^0 SEP 12 20 25 18 45,a N 148.9 E HrKKAinC 2.1 9 SO 
341 SEP 12 21 45 4 3 21.1 S 117.8 N SCUTH PACIEIC 2.8 vt 6 3 

342 SEP 12 22 49 35 60.3 N 142.8 w GULF OF ALASKA 1.0 > 30 
343 SEP 12 23 18 45 10.5 N 130.4 i TAIWAN 0.5 4 31 
344 SEP 12 23 35 21 b.2 r 

«1 151.7 i BISMARCK 1.0 4 i4 
345 SEP 13 2 19 50 54.9 N 166.5 E KTMANLORSKIS 2.1 7 23 
346 SEP 13 3 30 52 26.9 N 153.6 E MARIANAS 0.8 4 IB 
347 SEP 13 A 56 38 50.1 M 155.6 t KbRILS 1.6 Q 42 

• 348 SEP 13 9 30 3 53.3 N 169.5 t KCMANDORSKIS 2.4 9 40 
349 SEP 13 10 20 56 48.0 N 151.1 E KUR US 6.2 ;i 43 
350 SEP 13 14 52 21 29.9 S 105.7 H SCUTE' PACIFIC 1.6 4 46 
351 SEP 13 15 19 39 47.5 N 153.0 t KLKILS 1.3 11 36 

• 352 SEP 13 16 56 52 48.4 N 154.6 fc KURILS 2.9 7 U 
353 SEP 13 16 7 32 57.4 N 166.2 »- KiMANormsKis 7.3 F 2H 
354 SEP 13 19 18 R 13.5 S 170.3 t SAMOA 0.5 5 32 

• 355 SEP 13 22 28 36 56.1 N 162,4 W KCDIAK ISLAND 8.6 12 40 
356 SEP 14 1 12 41 55.7 N 152.7 W KCDIAK ISLANC 1.8 e 40 
357 SEP 14 3 28 35 57.8 N 147.0 w KCDIAK ISLAND 1.4 4 1 
358 SEP 14 3 36 26 55.7 N 163,7 w KCDIAK ISLANC 1.4 4 17 
359 SEP 14 A 7 43 2.0 S 157.3 b BISMARCK 4.2 4 10 
360 SEP 14 6 36 22 50.1 N 155.2 t KURILS 0.8 7 22 
361 SEP 14 12 25 11 44.4 N 147.3 F HOKKAIDO 9.2 9 44 

• 362 SEP 14 13 36 13 51.7 N 153,4 I KURILS 5.7 11 42 

364 SEP 14 16 4 36 55.5 N 153.1 w KCDIAK ISLAND 2.0 11 4W. 
365 SEP 14 16 13 30 51.7 N 164.1 E KAMCHATKA 1.7 7 27 

*366 SEP 1*» 20 41 1 45.4 N 151,1 L KURILS l.P 9 45 
367 SFP 14 22 42 54 16.5 N 101.1 H GUERRERO 3.3 6 49 

• 368 SEP 15 0 59 2 16.4 S 175.9 W SAMOA 1.6 6 41 
^69 SEP 15 1 27 56 17.4 s 175.6 W SAMOA 5.9 7 37 
370 SEP 15 2 48 31 46.8 N 150,8 I KURILS 4.1 7 30 
171 SFP 15 ? 49 46 46.5 N 150.3 F KURILS Z.3 7 29 
372 SEP 15 5 12 10 11.4 N 133.8 E MARIANAS 0.8 5 44 
173 SFP IS 16 17 57 56.9 N 137.6 H QUEEN CHARLCTTE 1,2 10 31 
374 SEP 15 17 57 51 N 156 F KAMCHATKA 10 35 
375 SFP 15 18 44 41 48-3 N 15*, ; E KURILS 3.7 9 52 
376 SEP 15 20 27 22 44.9 N 151.4 F HCKKAnO 3.0 11 <6 
377 SEP 15 20 27 32 45.6 N 15 1.3 F K UP IL S 3.4 10 3 3 
378 SEP 15 21 53 25 56.2 N 15.^.4 W KCDIAK ISLAND 2.4 11 49 
379 SEP 16 0 1 31 43.8 N 128.4 w SAN ANDREAS EXT 3.6 10 37 
380 SEP 16 I 37 59 47.1 N 151.5 t KURILS 0.5 6 24 
381 SEP 16 2 46 19 61.4 \ 140.8 to GULF OF ALASKA 1.0 6 20 

di 
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332 ShP 16 h 34 7 3*t.9 -\ 1^2.4 i J/^PÄ^ 1.0 7 38 
3H3 SEP 16 P 9 11 44.? N 129.3 n SAM ÄNORtAS hXT 3.5 1 ?. 59 
3^, SEP 16 3 12 22 44. 7 ^j 126.9 h SAN ANDREAS FXT 1.4 1 U! 

395 ShP 16 H 38 49 56. 1 * ■ 15 1.3 M KCOIAK ISLAM; 0.9 7 34 
3^6 StP 16 9 12 18 lo-l 9b.0 W C-LTR^L-f n 1.4 b 37 
387 SEP 16 9 51 23 46.1 V 14 9.3 f hCKKAIOC 0,9 4 2t> 
3d8 SEP 16 9 57 20 47.4 h 152.1 F KURILS 6.6 10 47 
3?9 ShP 16 17 I 12 57.6 i^7 149.3 w KCDIAK ISLAK'C o.s 5 '■6 

390 ShP 16 21 0 21 44.S h. 149.1 t HrKKAlDO 2.5 IC 35 
♦ 391 iJEP 16 22 40 1 54.1 K'- lo4.4 t KCPANCCftSKIS l.l 11 55 
• 392 SEP 17 5 56 47 2 7.7 i 143.2 i RTNIN ISLANDS 0,5 5 l;i 

393 ShP 17 6 41 22 56.7 150. ) w KCHIAK I SLANT 2.1 7 45 
394 SEP 17 6 45 38 28.4 i 129,7 F TAlwA\ 13.3 6 n 
395 SEP 17 7 24 17 15.6 s 176.6 F SAVCIA 0.3 5 ^4 
396 SEP 17 7 J9 12 16.^ s ?l.l fi PhRU 4.7 7 4 4 
397 SEP 17 10 11 55 44.3 - « 129.0 h SAN ANORhAS FXT 3.6 10 45 
398 SEP 17 10 38 56 54.8 N 164.2 t KCMANCCHSKIS 0.7 9 4C 
399 SEP 17 10 46 42 52.3 \ 170.1 r 

r. KTMANPORSKIS 1.0 9 J2 
400 SPP 17 13 4 44 56.0 M 152.1 W KCOIAK I SLANT 0.5 C J9 
401 SEP 17 .3 4 51 54.5 l ■ 153.3 ¥ KCTIAK ISLAM 1.3 7 42 
402 ShP 17 15 28 29 43.1 N 146.5 E HfKKAlOC 2.6 10 44 
403 SEP 17 15 32 13 5 3.8 N 154.3 M KCHIAK ISLANO 0.9 5 28 
404 SEP 17 15 32 44 53.7 vj 154.4 * KfOIAK ISLAM: 0.5 5 34 
405 SFP 17 16 45 36 45-5 N 125.8 H SAN ANDREAS EXT 15.0 11 47 
406 SEP 17 21 28 32 32.1 H 122.9 M CALIFORNIA 1.5 3 42 
407 ^tP 17 22 37 58 53.5 N 164.8 i KfPANÜÜRSKIS 1.6 a 2 5 
408 ShP 17 23 49 I 53.5 N 164.7 F KCMANOORSKIS 1.5 9 5? 
409 ShP Itl 1 24 44 46.7 N 152.0 1 KURILS 7.0 9 20 
410 SEP 18 2 ja 11 43.2 w 154.7 t «URIl S 3.0 10 40 
411 SEP 18 7 46 13 17.7 N 102.3 H GUEPRhRO l.l 5 28 
412 ShP 18 10 26 10 19.5 « 156.3 K HAWAII 0.3 6 55 
413 srp 18 in 54 47 27.0 N 14B.5 j TFNIN t    LANCS 0.4 4 2 3 
414 SEP 18 12 7 4S 60.^ \ 141.5 W GULF OF ALASKA O.R 5 41 
415 ShP 18 14 59 24 5:».5 N 151.4 M K'jniAK ISLAND 3.2 10 44 
416 SEP 18 15 42 9 54.9 i ■* 163.9 i KAMCHATKA 1.5 7 21 
417 srp 18 16 24 19 57.0 N 155.6 t KAMCHATKA 7.7 7 >2 
418 ShP 13 21 55 4e 54.9 '■« 164.0 F KAMCHATKA 1.5 9 4 5 
419 ShP 19 0 15 21 5 7,5 N 171,2 L KL^ANC'C^SKIS 2.2 1 1 19 
420 ShP 19 7 54 27 45.4 s 123.5 ir« SAN ANDREAS I XT 2.7 11 49 
471 ShP 19 3 7 37 50-2 M 1^7.9 E KCMANDGRSKIS 1.0 4 16 
422 ShP 19 < 56 7 10.4 H 130.4 l TAIWAN 0,6 4 i? 
473 ShP 19 6 52 44 N 145 h HCKKAIDD 9 4^' 
424 SFP 19 10 41 36 60.6 N 141.0 K GULF OF ALASKA 1.0 5 JO 
A2S SFP 19 12 32 56 47.n N 151.6 « KURIlS 2.6 in 41 

*426 ShP 19 17 27 5 S 82 W PI RU 7 50 
427 ShP 19 23 111 29 41.1 N 127.4 w SAN ANDREAS 1 XT 1.8 1 1 45 
428 ShP 19 23 4< 31 50. 3 h- 130,3 w VANCrUVER 0.8 r» 3 7 
42«? SFP iq 23 50 fl 50.5 N 130.4 k VANCOUVER 7.9 17 42 

^^„^_. 
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SER  M H LAT LONG AREA SD NO  DB 

^30 SEP 20 0 11 50 41.2 N 127.3 w SAN ÄNORGAS rXT 1.9 5 »q 

<*M ShP 20 0 39 14 41.1 N 127.4 H SAN ANDREAS EXT 0.9 9 28 
Ai? SEP 20 I 5 56 41.8 N 127.1 w SAN ANDRHAS EXT 5.6 in 33 
433 SEP 20 I 52 21 41.2 i 12 7.3 w SAN ANDREAS EXT 0.6 A J7 

4 3 A il-P 20 2 -> 6 41.2 hi 127.3 w SAN ANDREAS tXT 0.3 5 42 
435 SEP 20 2 36 K 41.2 \ 127.4 w SAN ANDREAS hxr 1.2 1^ 36 
436 SEP 20 2 3 7 q 41.1 H 127.4 w SAN ANDREAS hXl 1.9 1 i 3fj 

437 SEP 20 2 46 28 41.2 hi 127.4 rt SAN ANDREAS EXT 1.7 10 43 
4 JÖ SEP 20 3 37 31 52.4 S 107.2 w SlUTh PACIFIC 0.7 5 3 
4 3<J SEP 20 3 44 59 58.7 N K^.S M GULF DF ALASKA 1.7 6 49 

• 44C SEP 20 4 20 36 49.3 s 116.5 M STUTH PACIFIC 1.0 6 59 
• 441 SEP 20 4 33 37 49.3 s 110.5 M SEUfH PACIFIC 1.6 6 7A 
44 2 SEP 20 4 48 40 49.9 s 115.6 H SCUTH PACIE (C 0.4 4 70 
A6 3 SEP 20 5 33 40 51.1 1^6.5 E KUKILS 1.3 e 4^ 

• 444 SEP 20 7 42 7 41.2 N 127.4 M SAN ANDREAS EXT 1.3 1 3 49 
445 SEP 20 7 43 3 41.1 N 127.4 W SAN ANDREAS EXT 1.3 13 50 
446 SEP 20 9 20 40 41.3 N 127.4 W SAN ANDREAS tXT 5.9 7 29 
44 7 SEP 20 9 30 42 41.4 127.3 w SAN ANDREAS EXT 10.2 f 2^ 
44 8 S.-P 20 9 32 12 41.0 N 127.4 w SAN ANDREAS EXT 4.6 7 27 
449 SEP 20 10 20 52 41.1 N 127.4 w SAN ANDREAS tXT 1.2 0 5! 
450 SEP 20 15 I 1 41.1 N 127.4 w SAN ANDREAS EXT 3.6 5 28 
451 SEP 20 15 28 35 41.1 N 127.4 M S^N ANDREAS EXT 1.1 7 32 
452 SEP 20 16 16 34 41.1 N 127.4 w SAN ANDDEAS EXT 1.2 4 30 

• 453 SEP 20 20 42 37 23-6 N 120.8 E TAIWAN 1.9 5 48 
454 SEP 20 20 54 19 49.2 N 156.3 E KURILS 1.0 6 40 
455 SEP 21 2 51 7 22.0 N .122.2 F TAIWAN 2.2 7 40 
456 SEP 21 3 48 40 21.8 N 120.1 h TAIWAN 9.6 6 29 
457 SEP 21 4 34 26 57.3 N 149.7 W KCOIÄK ISLAND 1.9 5 26 
456 SEP 21 12 10 13 37.3 N 140.9 E JAPAN 4.7 6 35 
459 SEP 21 1? 43 57 40.7 N 127.6 k SAN ANDRFAS EXT 1.7 g 44 
460 SEP 21 14 11 53 50.3 H 156.8 E KURILS 1.6 10 35 

• 46! SEP 21 16 29 3«3 48.0 H 153.2 i KURILS 2.4 11 61 
462 SEP 21 16 41 50 47.9 N 153.3 1 KURILS 1.1 11 47 
46 3 SEP 21 17 4 4M M 151 E KURILS 7 27 
464 SEP 21 17 14 56 43.0 N 153.2 r KURILS 1.7 10 J4 
46 5 SEP 21 17 19 46 47.9 N 153.3 r KUR 11S 0.5 6 20 
466 SEP 21 17 31 8 46,4 N 151.2 I KURILS 3,1 5 24 
467 SEP 71 Ifl 25 1 47.9 N 15 3.4 1 KLKUS 1.3 in 35 
463 SFP 21 13 27 59 48.3 N 152.9 ^ KURILS 1.5 ? 30 
469 SFP 21 18 38 1 4 7.8 N 1^3.4 E KUKILS 1.5 9 40 
470 SEP 21 19 8 44 48.2 N 152.9 t KURILS 1.8 10 40 



TAPLh   III   /   PAGE      I 

IXPLÜSIGNS   LCCAnn   HY   SüFAR   ARRP/AL      17   TC   ?l   i,( P   1964 
ALfcUTlAN   AIR   DROPS 

SER     M        0        H     M      S        LAT LONG ARFA sn NO    nn 

65 SUP 17 22 59 54 51.5 N 176.6 k FAST ALEUTIANS 1.3 11 7^ 
66 SbP 17 21 1A 54 51.3 N 176.6 M CAST ALEUTIANS 3.5 u ^5 
6 7 iLP 17 23 H 36 51.2 N 176.6 U b ^ST ALEUTIANS 3.0 1 I 4J 
68 sr P 17 23 45 2P 51.0 N 176.6 h FAST ALEUTIANS 2.9 ! 1 4K 69 SFP 18 0 30 29 51.0 N 176.5 w EAST ALEUTIANS 2.7 13 71 
70 SbP 18 0 44 42 50.8 N 1 76.6 w EAST ALEUTIANS 2.2 n 7? 71 StP 1H 1 C 15 50.7 i\ 17b.6 M EAST ALEUTIANS 2.9 12 7^ 
72 SEP 18 1 15 20 50,4 N 176.6 M EAST ALEUTIANS 2,6 13 72 80 SEP 20 19 44 7 51.5 N 178.3 W EAST ALEUTIAN'S 4.8 6 49 79 SEP 20 20 2 3 3 51.2 N 177.9 M EAST ALEUTIANS 0,9 10 63 78 SfP 20 20 32 44 51.4 N 177.5 M EAST ALEUTIANS l.l 9 75 77 SFP 20 20 46 57 51.5 H 177,2 M EAST ALEUTIANS 1.1 9 61 76 SbP 20 21 32 47 51.6 N 176.2 W EAST ALEUTIAN'S 1.3 10 75 74 SEP 20 21 50 8 52.0 N 175.4 w EAST ALEUTIANS K3 10 55 73 SEP 20 21 59 56 51.9 N 174.8 w EAST ALEUTIANS 1.1 11 56 
75 SEP 20 22 36 33 51.7 ■ i 

i * 175.9 N EAST ALEUTIANS 1.3 11 74 
31 SEP 20 23 23 25 51.4 N 178.7 w EAST ALEUTIANS 2.7 il 59 82 SEP 20 23 52 26 51.2 N 179.4 w EAST ALEUT UNS 1.8 11 57 83 SEP 21 0 18 22 51.0 hi 179.6 I WEST ALEUTIANS 1.8 u 55 
84 SEP 21 0 40 55 51.5 N 178.9 e WEST ALEUTIANS 0.5 9 60 16 SEP 21 I 5 20 50.9 N 179.3 E WEST ALEUTIANS 2.5 10 74 
-0 -o -0 -C -0 -0 -0 -0 

ENO-OF-OATA ENCOUNTERED ON SYSTEM INPUT FILE. 



Table IV 

CScGS Epicenters Corresponding to Events in Table I 

Date 

(1964) 

Aug. 13 

Aug. 17 

Aug. 17 

Aug. 17 

Aug. 27 

Aug. 31 

Sep. 1 

Sep. k 

Sep. 6 

Sep. 14 

Sep. 16 

Sep. 10 

Tirue 

(GOT) 

Latitude Longltude 

02 29 28* 

12 41 58* 

16 38 kh,k 

21 41 46* 

03 10 19* 

23 20 19.4 

17 16 40.4 

16 37 32.6 

10 29 51.4 

11 35 54* 

0i 32 3*4* 

12 22 13.3 

SO.7 N 

50.0 N 

51.5 N 

51.7 K 

54.1 N 

52.4   N 

51.2 N 

51.7 N 

55.9 N 

53.6 N 

51.6 N 

51.4 N 

179.4 E 

171.8 W 

177.8 E 

167.7 W 

167.4 W 

170.7 W 

170.6 W 

174.7 E 

163.9 ' 

170.3 w 

173.2 w 

179.9 w 

km 

33 

33 

42 

33 

33 

33 

25 

33 

33 

50 

Magnitude 

(C&GS) 

i 1 

4.5 

5.4 

4.9 

4.5 

5.2 

5.5 

4.4 

3.8 

4.2 

4.8 

* Notation of the Coast and Geodetic burvey. 
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